The paper discusses the relative frequency of topics of study in Italy, through the bibliography compiled by Emilio Corti, an assistant professor at the Zoology Institute of the University of Pavia, covering the period 1850-1933, compared with those obtained from the world literature from the database of Web of Knowledge by the Institute for Scientific Information (ISI) of Thomson Reuters, for the period 1945-2005. Corti's bibliography, which has never been published, is kept in the Archives of the Pavia University Museum and comprises around 5500 papers covering various aspects of hydrobiology, fish and fish farming. Altogether what emerged was a methodical, complex study, providing a wealth of information even though made up solely of bibliographic references. Today it represents a significant source of consultation for anyone interested in the history of science and zoogeography. The comparison of Corti's topics with those of the 1945-2005 period confirmed (1) an overall increase in most research topics, (2) that some research topics, especially related to human activities, increased more than the others, (3) that the studies on malaria showed a peculiar trend, and that (4) organisms-based research did not diminish its importance through time.
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Introduction
Water and the organisms that live in it have been studied since classical times, with different methods and aims according to the philosophy of the various historical periods. Despite the difficulties of defining precise thresholds in terms of how these studies have developed, most experts tend to agree that modern limnology had its origins in the monumental work by Franc¸ois Alphonse Forel (1841-1912) on Lake Geneva [1, 2] . With a diploma in science and a degree in medicine, Forel taught general anatomy and physiology for 25 years at the University of Geneva, at the same time carrying out an intensive programme of studies on Lake Geneva. The three volumes summing up his work [3] describe the methods and give the results of major aspects of the study of a lake, and were for decades a model for activity in the field. This research was possible thanks to the improved precision of new measurement methods and new instruments, as well as by the commitment of a highly qualified and motivated group of specialists working in the different areas of the study [4] . These pioneering studies, motivated by interest in emerging new knowledge and by the need to begin the exploration of water as an economic resource, prompted similar studies in Europe and the USA, often with the establishment of zoological stations (for a bibliographic review see [5] [6] [7] ). The major researcher in the field in Italy was Pietro Pavesi (1844 Pavesi ( -1907 , of the Zoology Institute of the University of Pavia [8, 9] . He sampled the deep lakes of northern Italy in order to explore their biology, focusing on plankton and fish [10] [11] [12] . Hydrobiological research was just a small part of Pavesi's many-sided scientific activity, but it was sufficient to form a nucleus of academics who were to occupy an important place in the spread and development of aquatic biology in Italy; foremost among these was Rina Monti (1871 Monti ( -1937 [13] [14] [15] [16] . Hydrobiology originated and developed in the context of zoology and the natural sciences, initially through interest in individual species, their physiology and reproductive behaviour, with an emphasis on systematics, and with the idea of laying down the basis of whole catalogues for the species living in water. An important aspect was that of ichthyology and fish farming, which was seen as a way to increase the value of lakes as reserves of high quality protein for food, with an obvious spin-off for the economy. The interaction between theoretical and applied fish farming had a major impact in driving research [17] .
As regards studies on water, a special role was played by Emilio Corti (1865-1946), a biologist specialising in Diptera, and an assistant at the Department of Natural, Physical and Mathematical Science at the University of Pavia from 1893 to 1932 (Supplementary Note 1, available online). Corti worked on the compilation of an index of publications on the 'limnofauna italica', with reference to a period between the mid nineteenth century and 1932. The listed publications also included many studies published abroad, with analyses performed in Switzerland, Austria and Germany but which contained references to parts of the Italian territory. Such bibliography listed around 16,000 titles recorded on 2500 typewritten sheets of which only two-thirds have survived, and are now kept in the archives of the University of Pavia. The listed titles focus on every kind of organism, plant or animal, studies in water or near lake or river environments, also including volumes on the plant and animal species of whole countries living close to or in inland or coastal waters. In these cases there are often notes highlighting the elements of contact with the aquatic environment, referring to places or environments in Italy involved in the studies. Corti received this commission by Rina Monti, who directed the Institute of Zoology of the University of Pavia from 1915 to 1925 (Supplementary Note 2, available online).
Our study is designed as an analytical examination of these bibliographic references, to identify the main topics treated, and try to infer the influence that these topics had on the following limnological research in the world. Corti wanted his bibliographic research to be very wide-ranging, and included studies relating to any kind of organism that interacted even marginally with water. Our analysis of the bibliography particularly focuses on the main themes of hydrobiology that were studied in Italy at the beginning of modern research. Instead, we do not consider all the references to ornithology, entomology and arachnids, not strictly related to water, and we will only report them as numbers of presence in Figure 1 .
We here attempt to identify the major study centres on hydrobiology, the researchers involved, and the ongoing collaborations between Italian and foreign researchers. Many works on early limnological research (e.g. [18] [19] [20] [21] ) have of necessity concentrated on the outstanding personalities in the field, thus neglecting the many 'minor' researchers who 194 R. Mosello et al. also helped to extend and explore the knowledge of hydrobiology by providing relevant material for the conceptual developments that broadly formed the basis of limnology and ecology in Italy. In order to understand the role of the studies listed by Corti on the global scientific scenarios in the following years, we explore if and how the research focus changed from the time of the 'limnofauna italica' to the current time, through a detailed analysis of the world scientific literature from 1945 to 2012.
Methods

The catalogue
The material on which Corti based his study consisted of three series of library catalogue cards: bibliographic references (16,293 cards), an index (2656 cards) and the list of Italian and foreign periodicals consulted (783 cards), relating to a period from the mid nineteenth century to 1932 (Supplementary Note 3, available online). Articles edited by more than one author are generally cited more than once, so that the number of works consulted is lower than the number given by Corti. He then copied the entries on the cards onto sheets of paper in alphabetical order, as a first step towards offering the work for publication. The material that has come down to us consists only of part of these typewritten sheets: several pages are missing -from 1 to 800, from 1600 to 1607, and from 1854 to the end. As the pages are in alphabetical order, there are no authors whose surnames begin with 'A' to 'Falleroni', from 'Nardi' to 'Nemeczech', and from 'Putzeys' to 'Z'. The total number of references recorded is about 5500, in contrast with the 16,293 stated by Corti; however, 245 of these cannot be used as they are either incomplete or are duplicates, referring to articles with more than one author.
Corti organised each bibliographic reference under the following headings:
(1) Year of publication (2) Progressive number, if the author published more than one work in the same year Advances in Oceanography and Limnology 195
(3) Author's surname and name (4) Title of the work and periodical in which it was published, usually indicating the number of the periodical and the pages; reprints were mentioned as a separate 'extract' (5) Papers that Corti was not able to consult for himself (e.g., because they were cited in other papers) were marked with a 'þ' (6) Any citation of the paper in other periodicals (7) Corti's notes.
The notes highlight anything in the paper that makes it of interest to those working in Italy, for example in catalogues of the flora or fauna of neighbouring countries; the page where such information can be found is indicated. In this connection, it should be remembered that during the period covered by the bibliography (approximately 1850-1932) the borders between Italy and some of the neighbouring countries underwent major changes: Lombardy and Veneto became part of the Italian State only in 1861, the present province of Trento and Bolzano only in 1918.
All the paper material, which was in a poor state of conservation, was dusted and ironed, then reproduced as digital images. These digital images were then translated into text by OCR (Optical Character Recognition) and transferred to a writing programme. This process resulted in numerous scanning errors, due to the irregularity of the typewriting and the many corrections added in handwriting, which meant that the text had to be carefully checked and corrected. The bibliographic references were then transferred to a spreadsheet, according to the fields used by Corti. A field was added to the spreadsheet to group the papers according to type of topic and themes (mainly hydrobiology, ichthyology, entomology, ornithology, malaria), to the organism (fish, amphibian, mollusc, chironomid, copepod, cladoceran or diatom), to the habitat (lacustrine or riverine), to the kind of activity (fishery or farming), and to the geographical area.
The relative proportions of the various study sectors cannot be regarded as representative of the distribution of studies (in percentage) during the decades considered in Corti's work. In fact, the sectors show the influence of several conditioning factors, such as Corti's scientific interests during the collection process, and the bibliographic sources that were available to him, as well as the adopted method (at the stage of the present description) of grouping the papers in the various categories. For these reasons an evaluation of percentages for the different topics in the 'limnofauna italica' should be regarded solely as a means to describe the bibliography collected, and as a method for describing how the individual topics changed over the different decades considered ( Figure 1 ). Still, even if the topics listed in the catalogue cannot represent a quantitative description of the scientific scenario of the time, they qualitatively reflect the main scientific topics of interest in Italy, and can be used as a baseline to explore if and how changes in research topics happened in the following decades in the world scientific literature.
The types of publication considered included books, conference proceedings and publications in reviews, mostly the proceedings of naturalistic or academic societies. In the case of publications cited as extracts, the original periodical was referred to. The language used was also taken into consideration. The original typewritten sheets are kept in the archives of the University of Pavia; the digital reproductions are available on CD, on application to the authors.
Changes of topics through time
In order to explore the major shifts in research through time, we surveyed how many papers have been published in the world literature on the different research topics listed above regarding main theme, organism, habitat and human activity. We searched through all the papers listed in the database of Web of Knowledge (WoK) by the Institute for Scientific Information (ISI) of Thomson Reuters: http://wokinfo.com. We restricted our search to the 40 million papers listed under the Science Citation Index Expanded (SCI-Expanded) from 1945 to May 2012. We counted how many papers for each topic have been published for each decade, in proportion to how many papers have been published overall in science for the same decade. Decades were counted from 1945 to 1954, from 1955 to 1964 and so on; the most recent period, from 2005 to 2012, is not a decade, but the proportion of papers published for each topic can still be compared even if the time period is not the same.
The number of papers published overall in science increased in every decade from 1945 to nowadays [22] ; thus, an increase in absolute numbers of papers for each topic is expected. Moreover, the way ISI-WoK performs searches is not the same through time: only through title and keywords until 1990, also through the abstract from 1991 [22] . Thus, an artificial increase for each topic is expected from 1990. Given all these potential biases, we will not analyse the absolute numbers, but we will compare the rate of increase for each topic, considering that all topics will suffer from the same problems, but different rates of increase will reflect the actual differences. To test whether the increase in the proportion of papers was significant we applied regression analyses, and to compare slopes between groups of topics we performed analysis of variance (ANOVA); all the statistical analyses were performed using R 2.15.0 [23] . In this way, we were able to test the following hypotheses: (1) an overall increase in all research topics is expected; (2) nevertheless, some research topics will increase more than others, and our expectation is that applied issues will show a higher increase in recent times; (3) among the applied issues, studies of malaria will not increase much, due to the fact that this disease has been wiped out from the rich part of the world; (4) organism-based research will not increase, as modern science is question-oriented, whereas science in the past was mostly descriptive and organismoriented; an increase in organism-based research may still be possible for fish or mollusc, given the current interest in fishery and farming.
Results and discussion
Types of publication in the catalogue Emilio Corti cites a very wide range of types of publication. Along with scientific journals, books, and conference proceedings, he also included works of historical interest (before 1800) and Latin classics, nature or geographical guidebooks describing regions or countries, newspaper articles and popular science magazines. However, the great majority of the works cited are found in articles in scientific journals and periodicals (73% of the total) and books (19%), while only a small percentage (1%) are found in conference proceedings. Many works relate to countries bordering Italy or that once encompassed parts of present-day Italy (e.g. the Austro-Hungarian Empire); in this case, Corti gives the information relating to Italian territory in note form, with an indication of the species and places mentioned, as well as the page of the work where the information can be found.
Advances in Oceanography and Limnology 197 Figure 2 shows the year of publication of the works cited, which are grouped into books, journals and conference proceedings. The number of works grows steadily from 1851-1860 to 1901-1910, then drops in the next ten years, which included the First World War, rising again slightly in 1921-1930. The periods before 1800, 1801-1850, and 1931-1932 are not comparable to the others, due to the different number of years considered.
Works prior to 1800 comprise around 3% of the total, with half of them included in the period 1750-1800. These include Latin classics, such as the 'Historia naturalis' by Pliny the Elder [24] , and other natural histories [25] ; 12 editions of the 'Commentaries' by Piero Andrea Mattioli, in different editions in Latin, Italian, French and Spanish (e.g. [26] ), the works of Luigi Ferdinando Marsili on Lake Garda [27] , the Danube [28] , and a letter he wrote to Vallisneri on the origin of eels [29] . From these works Corti notes any citation of organisms or natural phenomena, recording the place where they were found and the page of the work where the information is reported.
A different type of publication, not scientific in a strict sense, is represented by guidebooks or books of geographical descriptions (2.5%) of certain regions, in which the presence of terrestrial or aquatic organisms is noted. This category includes descriptions of excursions or journeys made to systematically collect specific organisms for study purposes [30, 31] .
A more specialised scientific type of publication is that of inventories of whole animal and vegetable genera present in countries and regions (e.g., [32, 33] ). Other works contain reviews of different species of organisms kept in museums (e.g., [34, 35] ).
As for the language, 62% of the publications are written in Italian, followed by German (20%), French (12%), English (3%) and Latin (2%). 
Topics treated in the catalogue
Hydrobiology
In examining the works on hydrobiology we made a distinction between those describing lakes and plankton, and those on the study of fish and fish farming. As a matter of fact the two topics are closely connected, as for many years the economic exploitation of inland and lagoon waters for fish farming gave a major boost to hydrobiological studies. Fishing and fish farming companies were widely established, and aimed both at repopulating natural waters and at running fish farms. In addition, when attempts at repopulating environments strikingly poor in algal nutrients, such as Alpine lakes, proved to be mostly unsuccessful, studies were devised to discover the reasons, and these laid the foundations for research into some of the basic concepts of ecology. Altogether, the studies on geographical descriptions and the general biological characteristics of lake environments are around 10% of the total number examined by Corti, while those on fish and fish farming exceed 18%. Some of the most cited environments are obviously the large subalpine lakes of Maggiore, Como, Lugano, Iseo and Garda, the lakes of Central Italy, subalpine and Alpine lakes above 1000 m a.s.l., the volcanic lakes of Lazio, and the lakes of southern Italy, Sicily and Sardinia. There are also many works on running waters, while interest in fish productivity and fishing prompted a particular examination of the brackish waters of the 'Valli di pesca' (fishing enclosures), the Venetian lagoon, and some coastal lakes.
Of major importance, for the number of studies and the topics examined, is the research on the deep subalpine lakes, which had been launched by Pietro Pavesi (see above). In the decades straddling the nineteenth and twentieth centuries, the aim of the studies was primarily to identify and catalogue new fish and new organisms in the plankton and in the sediments. The aim of many studies was similar to that devised by Forel for Lake Geneva, that is, to prepare monographs describing the salient features of the temperature, physics, and chemistry of the different lakes, as well as the various fields of lake biology. This is the direction taken by works like the studies on Lake Garda by Garbini, who also suggested the definition of an 'Italian limnobiotica' [36, 37] . Another author active in this field was Marco De Marchi, who studied the plankton of Lake Maggiore [38] [39] [40] .
These pioneering studies often required new techniques, which made it essential to devise and make instruments specially designed for sampling, observation and measurement in the field and for laboratory determinations [41, 42] , on analogy with developments taking place elsewhere in the world, e.g. on the shores of Lake Geneva [4, 43] or lakes in the USA [5] . The aim of a complete monograph for a lake was achieved in Italy only for Lake Como, thanks to the work of a group led by Rina Monti [44] . A reading of this text, divided into chapters on the different aspects of physical limnology and biology, shows clearly how much importance was given to the subject of fish and fishing, which is echoed in the title (The limnology of Lake Como in relation to the repopulation of the water and to fishing). Rina Monti and her group, who also welcomed collaboration with other groups, especially German researchers, highlighted the main ecological concepts applied to water and extended synoptically to the insubrian lakes [45] . This started what was to be a comparative line of study, continued by Edgardo Baldi [46] and Vittorio and Livia Tonolli [47] , which is still active today (for a bibliography see [48] ).
Works on plankton also include some studies associating plankton with the protists living in natural waters or, more rarely, aimed specifically at the study of protists. The first Advances in Oceanography and Limnology 199 category of papers includes some by Garbini [36] , the studies on Tyrolean lakes by Huber [49, 50] and those on the Swiss lakes by Imhof [51, 52] . Among the papers studying protists in water, outstanding are those by Maggi [53] [54] [55] , an undisputed authority on the subject, who was director of the Zoology Institute of the University of Pavia from 1875 to 1895. A second category of widely studied lakes is that of high altitude lakes in the Alps; along with many papers by Italian authors, also cited are studies by Swiss (F.A. Forel, O. Imhof [56] [57] [58] ) and Austrian researchers (O. Pesta, F. Zschokke [59] [60] [61] ). Outstanding among the Italian researchers of the subject are Paolo Pero, with his studies on lakes in the Valtellina [62, 63] ) and later Rina Monti with studies in the Ossola and Aosta Valleys [64] [65] [66] ; both were students of Pietro Pavesi at the time when Corti was working. Still in the field of Alpine limnology, Vittorio Largaiolli performed a huge amount of highly systematic work on the lakes of Trentino, contributing significantly to compiling a picture of the biology of Italian waters with a series of monographs on the subalpine lakes, among them Lake Garda, as well as on Alpine lakes, including Lake Tovel [67, 68] .
A much smaller number of papers are devoted to the lakes of central-southern Italy, some restricted to only a few plankton samplings. Corti cites studies on the plankton of Lake Bracciano performed by Carmela Losito [69] and on molluscs by Romolo Meli [70] , while there is only one study of the plankton of Lake Albano, by Venanzo Marucci [71] . Also cited are some papers by German authors who studied specific plankton families in several Italian lakes [72] [73] [74] .
Among other papers on the lakes of central-southern Italy we should remember the studies on the volcanic lakes such as the crater lake of the Astroni (Vesuvio, Campania [75, 76] ) and the Monticchio lakes (Vulture, Basilicata region in southern Italy [77] ). There are many references to the fauna of the Lentini, Genzini and Faro lakes in Sicily [78] [79] [80] , and of other coastal lakes in southern Italy (Fusaro, Lucrino, Patria), cited in connection with oyster and mussel culture [81, 82] .
In addition to the limnological stations mentioned above, other hydrobiological stations arose in connection with the research performed in university laboratories; in many cases these were linked to hatcheries, following a model widely tested in Europe [17, 83, 84] and the United States [83] . Table 1 summarises the main institutions present in Italy according to the bibliography prepared by Emilio Corti, and indicating the main field of activities, the most relevant scientists and references.
A station with a longer period of activity was the G.B. Grassi Station of Hydrobiology and Fish Culture on the shore of Lake Trasimeno; founded in 1921 under the aegis of the Ministry of Agriculture and Forests, it was directed initially by Osvaldo Polimanti [104, 105] and later by Pasquale Pasquini [106] . The station was productive in limnological terms, thanks also to its contacts with other Italian and foreign researchers, before being looted in 1944 towards the end of the Second World War, which ended its activity [106] . In the post-war period the station was started up again, and worked successfully under the direction of Giampaolo Moretti [99] .
In Italy, some marine study centres were already active, foremost among them the Zoological Station of Naples, founded in 1872 by Anton Dohrn (1840-1909); for decades this was a meeting point for scientists from a range of European countries [101] . Studies on the sea were also conducted by the Natural History Museum of Genoa, founded in 1867, and by the Natural History Museum of Trieste, founded by the Austro-Hungarian government in 1846, and by the station at Rovigno in Istria; for a bibliography on the many other marine research centres see [107, 108] . 
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The Station of Biology and Applied Hydrobiology of Milan was particularly important; associated to the Municipal Aquarium in 1908, it was housed in a building constructed on the occasion of the Milan International Exhibition of 1906 [17, 109, 110] . The Institution was linked to the Municipal Natural History Museum, and was designed for research into and teaching of hydrobiology, as well as popularizing it with the assistance of the important aquarium, which recreated the environments of the lake and sea bottom. The works recorded on this subject by Corti include those by Giuseppe Mazzarelli [111] , the professor in charge of the zoology and comparative anatomy section of the Natural History Museum from 1900 to 1906, and those by Paola Manfredi [112, 113] , a researcher at the municipal aquarium from 1919 to 1963 who contributed significantly to its reconstruction after its destruction during the Second World War [85] .
Ichthyology and fish culture
The most recurrent topic (18%) in the publications listed by Corti, closely connected with hydrobiology, is that of fish, looked at from a variety of standpoints -as components of lake fauna, for information on their physiology and reproduction, along with descriptions of new species and aspects of their ecology. The highest number of citations on this topic regards fish farming (5.4%) and fishing (5.3%), and much attention is paid to the new techniques introduced and the functioning of the hatcheries that were being set up in increasing numbers with the aim of producing high protein food for commercial sale. The types of environment cited often include, along with internal waters, that of the 'Valli di pesca' and the Venetian Lagoon, with a lower number of papers on fishing in the Adriatic Sea.
As for lake populations, Pietro Pavesi's work stands out, both in his studies of some fish species, on the distribution of fish in waters in the Ticino Canton [114] and Lombardy [115] , but above all for his contribution to fish farming, regarding both the regulations governing the industry and the spread and functioning of hatcheries [116] [117] [118] [119] . In this connection we should remember that for many years Pavesi held the position of president of the International Commission for Fishing in Italian-Swiss Waters. Finally, of great interest are the physical maps of the Italian lakes for use by fish farmers, drawn by Pavesi himself [120] .
Of the foreign authors cited, the Swiss zoologist Victor Fatio (1838-1906) deserves mention; in his fundamental studies on the vertebrate fauna of Switzerland, he worked on aquatic fauna [32, 33] , including those of Lakes Maggiore and Lugano, as well as Alpine lakes. Studies on natural environments went ahead in tandem with the need to increase the production of fish for the market, partly by releasing fry into natural waters, using a concept taken from agriculture, i.e. 'sowing' fry in the water to harvest large quantities of good quality fish. Technological developments and the first indications that natural fish resources were becoming scarce -partly due to over-fishing and partly to natural fluctuations in the populations -spurred entrepreneurial initiatives in the direction of fish farming. The idea took root in the mid nineteenth century in Paris, and soon fish farms were flourishing in Germany, England, the Netherlands and other European countries [17] . Fish farming also developed in Italy, with the formation of dedicated companies and the establishment of hatcheries, especially in Brescia [86] [87] [88] and Rome [89, 90] .
However, many farms failed or showed poor results, rendering more detailed studies essential. It was not enough to understand how to produce vital organisms that could happily make the transition from the hatchery to the natural environment: it was also 202 R. Mosello et al. essential to understand the factors affecting the organisms released, and those determining successful growth. Thus, hydrobiological laboratories came into being alongside the hatcheries to study these phenomena; they had a markedly applied approach, and were naturally located near the study environment. Researchers had to leave their university laboratories to sample and study the natural river and lake environments.
Molluscs and mollusc culture
The number of citations for these subjects amounts to less than 6% of the total, and in many cases are related to papers in which the molluscs are associated with other species of organism in descriptions of land or water body environments. There are some major studies at national level on Switzerland [121] and France [122] or on larger areas such as the palearctic region [123] , which also look at Italian locations. Some studies are by foreign specialists travelling in Italy [124, 125] . Of some importance are the papers on oyster culture, particularly those relating to the Fusaro Lakes near Naples by G. Mazzarelli [126] , where a study was also conducted on the culture of pearl oysters [127] , and to the Ganzirri and Faro Lakes near Messina [128, 80] . Mazzarelli [128] also studied the mollusc culture industry in the Mar Piccolo of Taranto, as well as the health issues associated with the cultivation and consumption of molluscs [129] .
Studies on malaria and mosquitoes
Studies on malaria have a prominent place in the classification of the publications grouped by subject. Malaria used to be a serious health problem in much of Italy, and had such a high social impact that it acted as a real hindrance to the economic development of the country in the years following Unification. The higher incidence of the disease than in other European countries was due to the favourable climatic conditions for the development of the Anopheles mosquitoes, which serve as vectors for the infection, and to the very poor state of hygiene that was the norm for most people who worked on the land. The disease was endemic in whole regions of the country, such as the Po Plain, the Maremma in Tuscany, the Pontine Marshes, Sardinia [130, 131] . Beginning from 1904, a close collaboration between State, local authorities and medical practitioners, with a capillary organisation of preventative treatments and studies, led Giovanni Battista Grassi to discover the causes of the disease and how it spread [132] . Prevention initially involved the use of quinine to combat the effects of the disease [133, 134] , then the drainage of the wetlands where the mosquitoes bred, with the use of chemicals to restrict their development. The Italian contribution to studies on malaria was decisive, leading to the almost total eradication of the disease between 1960 and 1970, also through the use of Dichloro-Diphenyl-Trichloroethane (DDT) [130] . This historical account should suffice to explain the numerous references to studies on malaria among the works catalogued by Corti. They make up 10% of the total, beginning from 1881-1890, reaching a peak in 1901-1910, falling slightly in the following decade to rise again between 1912 and 1930 ( Figure 1 ). The topics discussed deal largely with methods for inhibiting the development of mosquitoes, by introducing fish such as the mosquitofish (Gambusia affinis) [135, 136] , or carp [137, 138] , but also by introducing other predators or parasites or by using toxic substances [139] . Finally, some papers refer to the effects of malaria on the army [140] . Giovanni Battista Grassi, Claudio Fermi and Domenico Falleroni are among the most cited authors.
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Continuity of research topics
Among the main research themes mentioned in Corti's review of the Italian literature, we focused on hydrobiology, ichthyology and malaria, and disregarded entomology and ornithology, not strictly linked to freshwater science. Our search analysed the worldwide interest on the topics, using the Italian review as the background to analyse global changes in research interests through time. Searching ISI-WoK with the keyword phrase 5hydrobiolog* or limnolog*4 only 1200 papers were found, whereas more than 6000 were present for 5ichthyolog* or 'fish biolog*'4, and more than 52,000 for 5malaria4. A comparison of these numbers with the proportions in the catalogue of the 'limnofauna italica' shows striking differences: hydrobiology apparently did not attract much interest for itself, because most studies on hydrobiological topics (e.g. lakes, fish, etc.) did not even mention the term hydrobiology; thus, we could not find them in our searches. On the other hand, malaria attracted direct attention, with more than 40 times the overall number of papers of hydrobiology. Exploring the rate of increase from 1945 to 2012 for these themes (Figure 3 ), for hydrobiology it was significant and linear on a logarithmic scale (regression: Adjusted R-squared ¼ 0.591, slope ¼ 0.14, p ¼ 0.0265, not reported on Figure 3 . Number of published studies in proportion to the total number of published studies in each decade, in the different topics related to the main themes and human activity (ichthyology, fish farming, fishery and malaria), to the organism (amphibians, molluscs, diatoms, chironomids, copepods and cladocerans), and to the habitat (lake and river). Scale of the Y axis is up to 0.003 for main themes, up to 0.002 for the organisms and up to 0.007 for the habitat.
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R. Mosello et al. Figure 3 ), as for ichthyology (Adjusted R-squared ¼ 0.872, slope ¼ 0.71, p ¼ 0.0013), whereas for malaria it was not significantly linear (p ¼ 0.169). Studies on malaria remained with the same proportion or even diminished from 1945 to 1994 and then rapidly increased from 1995. About one study out of five (20%) on malaria after 1995 included a medical approach for the direct treatment of malaria, whereas before 1994 such proportion was much lower, only 8%, and most studies dealt with the aquatic habitat of the larvae of mosquitoes. Most of the studies on malaria in the 'limnofauna italica' dealt with Italy, whereas no direct studies have been performed in Italy since 1945. The few papers published on malaria after 1945 and citing Italy were mostly studies indirectly referring to the Italian situation in the past: only four papers from 1945 to 1984 and 116 afterwards. Among the topics, those related to human activities such as fish farming (8000 papers, Adjusted R-squared ¼ 0.848, slope ¼ 0.77, p ¼ 0.0020) and fisheries (33,000 papers, Adjusted R-squared ¼ 0.943, slope ¼ 0.50, p ¼ 0.0002) had significantly higher slopes than the other topics, organism and habitat (ANOVA: F1,8 ¼ 7.10, p ¼ 0.028).
Among organisms, amphibians (26,000 papers), molluscs (22,000), chironomids (5600), copepods (16,000), cladocerans (5200) and diatoms (38,000), all had significantly increasing slopes between 0.15 and 0.46. Interestingly, very few studies dealt with microscopic organisms such as diatoms in the 'limnofauna italica', probably due to technical issues in microscopy. Yet, contrary to our expectations, organism-based studies significantly increased in time. As for the focus on habitat, as expected, both studies on lakes (115,000 papers, Adjusted R-squared ¼ 0.960, slope ¼ 0.39, p ¼ 0.0001) and on rivers (157,000 papers, Adjusted R-squared ¼ 0.937, slope ¼ 0.51, p ¼ 0.0002) increased significantly.
Overall, our bibliographic analysis from 1945 on the topics considered in the 'limnofauna italica' confirmed (1) an overall increase in most research topics, (2) that some research topics, especially related to human activities, increased more than others in the global scientific scenario, (3) that the studies on malaria showed a peculiar trend, and that (4) organisms-based research did not diminish its importance through time.
Conclusions
The idea behind our analysis of Corti's 'limnofauna italica' was that we might glean information on the origins of hydrobiology in Italy and understand how the field developed through time at the international scale. We were able to identify little-known researchers and information on hydrobiological stations which were in activity for a shorter time than the more famous stations of Naples, Milan, and Lake Trasimeno. The topics treated in the papers were mostly descriptions of the different types of organisms, notifications of new species, attempts to give exact information on families of organisms and their distribution over the territory. The references to organisms in specific locations in Italy may be of great interest in reconstructing the geographical and ecological attributes of organisms before the environmental changes that took place in waters from the 1960s. For this purpose the transfer of the information to a database makes research much easier.
Finally, there is the odd fact that this invaluable bibliographical study, which took at least 30 years to compile, was not published in its time. The reasons were technical and economic, linked to the huge quantity of material that would have had to be printed (around 1000 typewritten pages) and to the difficulties of the historical period, just before Advances in Oceanography and Limnology 205 the Second World War. Under these circumstances, however heartfelt Corti's appeal for publication to the President of the National Research Council in 1943, it was to no avail; in his letter Corti refers to the fact that his work has been approved by Professor Edgardo Baldi, who had recently left the University of Milan to direct the Italian Institute of Hydrobiology in Verbania Pallanza, which encapsulated the hopes for a revival of hydrobiological research in Italy. Baldi appealed for the work to be published to Signora Rosa Curioni De Marchi, the widow of Dr Marco De Marchi, a generous patron of hydrobiological studies in Italy, but this appeal too fell on deaf ears. Thus, the huge mass of information collected remained in the University archives, and part of it was lost when it was moved elsewhere after the war. It is only now that the work has been examined in its entirety for the first time, and brought to the attention of researchers in the field of environmental sciences. Emilio Corti did not have the satisfaction of seeing his work completed, due to the lack of tools for data elaboration that would become common just a few decades after his death. Transferring these data to a spreadsheet has -however late, however partially -realised his aim, while giving historians of science a useful springboard for further research, and highlighted how scientific topics of the past are still timely and under intense work nowadays.
